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1. DesignBuilder Revit z gbXML Tutorial

Introduction

ThisTutorial has beerdeveloped to helgRevitusers transfetheir RevitBIMmodels tothe
DesignBuildebuilding performance analysseftwareto accesslata ondaylighting, heating and
cooling loadsl. EED BREEAM energyedits,UK PardL compliance checkingnergy consumption
and comfortdata forthe buildingdesign

TheTutorial starts by explaining the fundamentals of the Revit to DesignBuilder transition process
covering both the DesignBuilder Revit Plugin and the-bulkport gpXMLmethod. It then explains
how to prepare the Revit modékefore starting the transitioprocessand how to check and tidy the
final modelonce it has been loadedto DesignBuilder-inally, 3axamples are providedith step-
by-step instructions on how ttbad a sample model provided with the Revit distribution into
DesignBuilder.

Some magrialsincluded in the Tutoriahre based m Revit and DesignBuilder online help from

1 http://help.autodesk.com/view/RVT/2018/ENUANd
1 http://www.designbuilder.co.uk/helpvs/ .

Linkshave been providetb the original textand other relevant websites to allow you to find
additionaldetails

DesignBuilder v5.


https://www.autodesk.com/products/revit-family/overview
http://www.designbuilder.co.uk/
http://help.autodesk.com/view/RVT/2018/ENU/
http://www.designbuilder.co.uk/helpv5.5/
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Understanding the Transition Process

Although the native Revit BIM datacludesconsiderable intelligencét does not contain the
volumetric/zonal data required by building performaremealysis tools such as DesignBuilder. This

data must be superimposed on top of the native Revit architectural métdslusually referred to as

GKS a!ylrtedaolt az2RSft ¢ hsulsuatatlysisis based. § KS Y2 RSt

The diagram below shovise dataobjectsinvolved in the transition process from Revit to
DesignBuilder.

Data Diagram for the Revit to DesignBuilder Transition

e

Revit BIM Model 1. Start with a standard Revit Architecture or Revit MEP mod

Revit Analytical 2. Create arAnalyticalModelto the Revit model.

Model

3. Green Building XML (gbXML) data is generated from the
glebiil Pt AnalyticalModel.

\J

~_

// 'besi N 4. gbXML data is loaded to DesignBuiltterperformance
." e ‘3 analysis

\ Model /
A _//'

Overview of the Process
There are currently two ways to transfer Re®iM data to DesignBuilder:

1. Using theDesignBuilder Revit Plugin
2. Using the builin RevitghXML exporimenu optionto create a gbXML file which is then
imported into DesignBuilder.

For each of these 2 overalpproaches tdaransfering data to DesignBuildgrou can choose
between 2 methodso generate an intermediat@nalyticalModel:

a) Place rooms to createn Analytical Model(AM). This can be done either manually or for,
closed and bounded areas, it can be dengomatically
b) Automatically createhe Energy Analytical Mode(EAM).


http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-D94E11E7-0956-4B5B-B50F-6BB28AD09F15
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So depending on whether the Plugin or the import/export process is used and whether the EAM or
the AM is usedoverall there are 4lifferent methodsto exportRevit modetinto DesignBuildelThe
diagram belowsummariseghe processefvolved with these 4nethods of data transfer.

Exporting Revit Models to DesignBuilder

Revit BIM model

/”’/\.

Prepare Energy
Analytical model
within Revit

/\

Prepare Analytical
model within Revit

/\

Open DesignBuilder
from DB-Revit Plugin

Export gbXML file
from Revit

Method 1

Open DesignBuilder
from DB-Revit Plugin

Export gbXML file
from Revit

Open DesignBuilder
and
Import gbXML file

Method 2

Method 3

v

Open DesignBuilder
and
Import gbXML file

Method 4

Note: Interoperabilitybetween Revit and DesignBuilderachievedhroughbasically the
same underlying gbXML processes regardless of which method is used.

For methods 1 and 2he preparation of the AMvithin Revitis the same for both plugin and export
YSGK2RaA® ¢KS Y2ad AYLRNIFYy(d 2FNHKBES ZNISEHELIAGS & ¢
model. These steps are described in more detail belokewisefor methods 3 and 4the

preparation of the EAM is the same for both plugin and export methods. Note that Revit creates the
EAMautomaticallyin all casesi.e. thee is no manual optian

2. DesignBuilder -Revit Plugin (Methods 1 and 3)

This sectiosummarisesiow to use theDesignBuildeRevit plugirto facilitate the transfer ofthe
Revit BIMmodel geometrydataandbuildingthermal propertiesdirectlyto DesignBuilér. The
following steps should be followed:

a. Set upthe AM or EAM Once you have correctly set up the analytical model as described
below in the sectioPreparing the Energy Analytical Modéhihen using the-UseEnergy
settingsRevit export methoflor Preparing the Analytical Model by adding Roorfvrghen
using the2-Use Rooms/SpacegolumesRevit export methoflyou are ready to export to
DesignBuilder.
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b. Check Plugin seitigs SeeDesignBuilder Settindselow.

c. Open in DesignBuildeTheplugind h LJ%oglisar iconcan befound on theAnalyzemenu
within the DesignBuilder section, towards the rigiithe Revittoolbar as shown baw.

Analyze ~ Massing &Site  Collaborate  View  Manage  Add-Ins  Medify (-

e - E B BE % & 9 SB O © & I s /&

eset Supports |Consistency| Space Space Heatingand  Panel  Schedule/ Duct Pressure Pipe Pressure Check Duct CheckPipe Check  Show Location  Create
Separator Naming Cooling Loads Schedules Quanti LossReport LossReport  Systems  Systems Circuits Disconnects Energy Model

Generate Optimize | Energy  Seitings Open
Settings

aalytical Model Tools N Spaces & Zones ~ Reports & Schedules N Check Systems Color Fil Energy Optimization DesignBuilder

Note: TheDesignBuildeéOpere plugin toolbar icorwill only be available after yduave
installed DesignBuildeand runit for the first time

d. Check the DesignBuilder modebeeExampleCass.

DesignBuilder Settings

Beforeyou openyour Revit modein DesignBuilder yoshouldreview theDesignBuilder transfer
settings by clicking on th&Settings toolbar icon ofthe DesignBuildeplugin

(Ta
& wli
Settings Open

DesignBuilder

TheDesignBuilder Settingdialog allows you to control the way that the transition is carried out.
The effect of each setting is described below.

-

R DesignBuilder Settings = | B S

General | Merge | Advanced

Priority [Minimise gaps between blocks * |

Adjacency separation tolerance (m) 0.500
Adjacency angular tolerance (%) 10

Create storey blocks
Include thermal properties
Allow open manifold building blocks
Export as building blocks
Include shade surfaces
Merge co-planar surfaces

o]

General Tab
Settings on th&eneraltab control the behaviour at the import end within DesignBuilder.
Priority

This option allows ywto define whether the system should prioritise reduction of gaps between
blocks or whether to aim to minimise likelihood of open manifold blocks being generated.
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1 Minimise gaps between blockahere the gbXML surfaces are used to define block
geometry. Th8 is the default option as it typically gives the best results for the majority of
BIM models imported froniRevit.

1 Minimise open manifold blocksvhere DesignBuilder works out whether it would be better
to use the space or surface data sets based on therimmn that the number obpen
manifoldblocksshould be minimised. Open manifold blocks are blocks that are not fully
enclosed.

Adjacency separation tolera nce

This is the maximum gap between neighbouring parallel gbXML surfaces that will be interpreted as
being an adjacency between 2 spaces. You might enter a value higher than the default 0.01m if the
gbXML spaces are separated by large gaps due to thitikigra or ceiling /floor voids being

excluded from the gbXML. For example if the largest gap in the between spaces that are to be
modelled as adjacent is 0.3m then enter 0.3m here.

TheAdjacency tolerancean also be updatedf necessaryafter the impot from the Advanced
tab of the DesignBuildeModel options dialog.

Create storey blocks

This option is useldy defaultto automatically identify stories by grouping adgat spaces created

by extruding from the floor plan with the same upper and lower Z coordinates into single blocks. This
has the advantage of making it much easier to later modify internal layouts and it also helps to
navigate around large models.

Note: It is sometimes an advantage, especially in lower quality gbXML data sets, to import
raw surface geometry exactly as defined in the BIM model. In this caserédate storey
blockssetting should be switched off and tdlow open manifold building blocksetting
(below)should switched on.

Import as building blocks

By default this option is selected and the geometric space data will be imported as bullotikg b

ready for use in DesignBuilder modelling. However, you can instead import BIM space geometry as
Cutline blockshy unchecking this option. The outline blocks give an enggresentation of the

gbXML spaces in the gbXML and this can be useful for diagnosing problems with poor gbXML. For
example if any part of a space intersects with another space then it would not be created as a
building block, but it could still be creates an outline block to help you identify and fix any

possible issues with intersection in the BIM model.

Import thermal properties

If this option is selected then DesignBuilder will l@ag materials, constructions and glazing system
thermal propertiegpresent in theRevitmodel and assign them to surfaces and windows in the
model.

Allow open manifold building blocks

Open manifold (norenclosed) blocks are a special typédaisignBuildeblock which are only

created when models are imported from BIM. VHeave one or more surfaces missing which means
that they are not fullyenclosedand this has significant consequences on what can be done with the
block in the DesignBuilder modeller and in calculations:


https://www.designbuilder.co.uk/helpv5.4/Content/Import_3-D_CAD_Data.htm#Allow
https://www.designbuilder.co.uk/helpv5.4/Content/Import_3-D_CAD_Data.htm#Allow
https://www.designbuilder.co.uk/helpv5.3/Content/AdjacencySettings.htm
https://www.designbuilder.co.uk/helpv5.3/Content/AdjacencySettings.htm
https://www.designbuilder.co.uk/helpv5.3/Content/Import_3-D_CAD_Data.htm#Allow
http://www.designbuilder.co.uk/helpv5.4/#Outline_Block.htm
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1 Radiance and CFD calculations cannot be cartieéd o

1 The boolean operations used behind the scenes to manipulate block geometry are not
possible and so only limited edit operations may be performed on open manifold blocks. In
particular these operations cannot be performed:

o Add surface
o Drag block face
o Mirror

o Divide block using cutting tool

o Boolean geometry operations

Because Open mi#nld blocks cannot use all geometry operations, the orientation of their surfaces
cannot be reliably determined from the model and DesignBuilder must rely on the orientation data
stored with the surface from the BIM model. This data is not always rekaduleso in some cases
surfaces are facing in the wrong orientation. ThesignBuildeFlip block surface
orientationcommandshould be used to check and, if nesay fix, the orientation of surfaces in all
open manifold blocks.

Import shading surfaces

Shading surfaces are specially marked in gbXML data and so can be treated separately if required.
You can choose to import shading surfaces as part of the impordtansing this control. Shading
surfaces imported through gbXML will bé2lat shading surfaces.

Merge co -planar surfaces

If the above Import shading surfaces optioséected then you can choose to either merge any
such ceplanar surfaces or not.

Mer ge Tab

It is sometime necessary to accommodate changes natlee Revitmodel after significant work
has already been done on the energy model on a previous iteration of the désigisettings on

the Mergetab allow you taretain any settings that you may have added when previously working
on the model within DesignBuilder.

R DesignBuilder Settings =NACE X

General | Merge | Advanced
#| Merge with existing model

¥| Merge HVAL System

#| Merge Assemblies

#| Merge Companent Blocks

Retain existing openings A

o]



https://www.designbuilder.co.uk/helpv5.4/Content/AddSurface.htm
https://www.designbuilder.co.uk/helpv5.4/Content/_Drag_block_face.htm
https://www.designbuilder.co.uk/helpv5.4/Content/Mirror.htm
https://www.designbuilder.co.uk/helpv5.4/Content/_Divide_block.htm
https://www.designbuilder.co.uk/helpv5.4/Content/Boolean_Geometry_Operations.htm
http://www.designbuilder.co.uk/helpv5.4/#FlipBlockSurfaceOrientation.htm
http://www.designbuilder.co.uk/helpv5.4/#FlipBlockSurfaceOrientation.htm
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Merge with existing model
Thisoption allows you to load all of the important settings from the DesignBuilder modeinyasi
recentlyworked on into the lagst geometry imported froniRevit

In the descriptions below the "old" model refers to the DesignBuilder model you previously worked
on whose settings you wish tetain, and the "new" model refers to the DesignBuilder model newly
imported from the latesRevit model and needing settings to beadedfrom the old model.

Note: To use thepluginY SNES YSOKI yAaYI (KS da2f Ré¢ Y2RSH

folder using the default filenametypically:.
C\Userd<Username¥AppData Local DesignBuildeYRevit <GUID*DesignBuilder.dsb
This can be done simply hysingthe Save command in DesignBuilder (not FeSaveAs).

DesignBuilder also has a manidrge Model From Fileommand which can be used if the

G2f Ré¢ 5SaAaqy. dzAf RSNJ Y2RSt rwihadliffiefest al SR Ay

filename

Whenthe Merge with existing modebption is usedDesignBuilder makes the following changes to
the new model:

1

Blocks, zones ahsurfaces are matched between the old and the new geometry based on
their geometry and position. Where an object is matchaltihardset attributes (those
shown in red in model data) are copied over from the old to the new model.

All userdefinedcomponents and templates are copied from the old to the new model.
If the Merge HVAC systermption is checked and Detailed HVAC system was defined in the
old model,then it is loaded to the new model. It is important to check that HVAC zone

groups contan the right HYAC zones after the merge has been completed.

If the Merge assembliesption is checked, sy assemblies defined in the old model are
merged into the new model.

If the Merge component block®ption is checked,ray component blocks defined the old
model are merged into the new model.

Openings such as windows, doors etc are merged based on-@efssable selection. The
options are:

o 1-Retain existing openinga/here the new openings are kept and the old ones are
not copied over.

o 2-Overwrite all existing openingsvhere the old openings are copied to the new
model replacing all new openings.

Y


http://www.designbuilder.co.uk/helpv5.4/#MergeModel.htm
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o 3-Merge nonoverlapping openingsvhere the old openings are copied to the new
model wherever possible without overlapping with the openings alreadyemew
model.

Note: After using this option you shoultheckthat the merge has been completed as
required. Note thatany newly addedblocks, zones, surfaces and openings in the updated
model will not receivattribute settings from the old model that waserged in.

Summary of the Merge process

1.
2.

B

Openthe Revit model in DesignBuilder.

Makeanymodifications within DesignBuilder and savasthe d 2 f R € . It Yn@sR0S f
saved in the original folder with the original filename to use the merge process wittha t
plugin.

Close DesignBuilder.

Make any necessary modifications to the Revit model.

Check theMerge with existing modebptions on the DesignBuilder Settings dialog as
required to ensure that the previous modifications are merged.

Open the revised Revitodel in DesignBuilder.

/| KSO1 GKFd GKIFIG GKS Y2RAFAOFIGAZ2Yya Ay (GKS
model.

Revit Export Tab

Settings on the Revit export tab provide some control over the export method to be used at the
Revit end of the tranison process.

R DesignBuilder Settings l‘:' & &]

General | Merge | Revit export

Use energy settings

@ Use room/space volumes

Complexity:

[Simple -2

Use energy settings
Check this option tosethe EAMwhengeneratng the gbXML within Revit.

Use room/space volumes
Check this option to use the AM when generating the gbXML within Reuvit.

Complexity

Select the option toecify the level of detail provided for openings, and whether shading surface
information is exported. Shading surfaces are surfaces that are not adjacent spacy and

include surfaces that create a solar obstruction.

az2f
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o Simple- curtain walls and curtai systems are exported as a single opening (without individual
panels).

o Simple with shading surfacesthe default option,same as simple, but with shading surface
information exported.

o Complex- curtain walls and curtain systems are exported as muloplenings, panel by panel.

o Complex with shading surfacesame as complex, but with shading surface information
exported.

Shading surfaces are not associated with any room/space (roof overhangtdireging wall).

o Complex with mullions and shading surfag&esame as complex, but with mullion and shading
surface information exported.

Mullions in curtain walls are exported as shading surfaces. A simple analytical shading surface is

produced from mullions, based on the centerline, thickness, and offset.

3. Exporting the gbXML file from Revit (Methods 2 and 4)

This sectiosummarisesiow totransfer the Revit model through a manual export/impprocess

which isequivalentto the processes automated by the DesignBuilder Revit plugin described above.
The process involvescporting your design as a gbXMging the Export gbXML dialog built into

Revit. The resulting gbXML file contains energy inftiom for the model according to the gbXML

file structure. The gbXML schema was created to help building designers get information about the
energy consumption characteristics of their building projects. For more information about gbXML,
visit http://www.gbxml.org.

The steps involved in the manual export/import process are as follows:

a. Set upthe AM or EAM Once you have correctly set up the analytical model as described
below in the sectioiPreparing the Energy Analytical Modéhihen using thel-Use
Energy settingRevit export methoylor Preparing the Analytical Model by adding
Rooms(when using the-Use Rooms/SpacegolumesRevit export methojlyou are
ready to export to DesignBuilder.

=B
ML
b. Export the gbXML file byicking onFile tab * Export* @(ngML) You willthen be
presented with a dialog which allows you to choose witcthe 2export methodto
use

1-Use Energy Settings

c. IntheExport gbXMldialog,if you wish to use the EAM method theelect theUse
Energy Settingand click OK.

d. IntheExport gbXM. ->Save to Target Foldatialog, navigate to the desired location for
the exported file, specify a file name, and click SRexitexports the EAM to a gbXML
file in the specified location.

10


http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-586B9574-64DA-47BC-B8EC-DEF2D565928F
http://www.gbxml.org/
http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-76FA41DE-D14A-4708-AE25-D4FCEE05F3C8
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Export gbXML

@) Use Energy Settings

Use Room/Space Volumes

Which export method should T use?

Edlt

oy DesignBuilder

This method exports the energy analytical moeA\M)createdby Revit. TheEAMis

composed of analytical spaces and analytical surfaces, whicutrmaticallycreated

based on parameters defined in the Energy Settings dialog. The exported data provides an
accurate energy model for analysis. Before using this otthefine parameters in the

Energy Settings dialog and createEeM Formore information, seesectionPreparing the
EnergyAnalytical model

2-Use Room/ Space Volumes

C.

In the Export gbXMldialog,if you wish to use the AM method theselectthe Use
Room/Space VolumeSettingsand click OK.

In the Export gbXML=>Save to Target Foldatialog, navigate to the desired location for
the exported file, specify a file name, and click SRexitexports the EAM to a gbXML

file in the specified location.

5
Export gbXML B
Use Energy Settings
@ Use Room,Space Volumes
‘Which export method should T use?
G

This method uses volumes defined in the building model based on rooms or spaces in the
model. Before using this methogpu mustadd rooms or spaces to the modEbr more

information, see sectiorPreparing theAnalytical Modelby adding Rooms

For both1-Use Energy Settingand2-Use Room/Space Volumesethodsthe final steps
within DesignBuildeare the same:

e.

f.

4. Preparing the Energy  Analytical M odel

Import gbXML file to DesignBuilde©Once the gbXML file has been exported you can

manuallyimport it into DesignBuilder to perform an energy analysis.

Check the DesignBuilder modebeeExampleCases.

This section explains the steps involved in setting up the EAM in Ritgitcreatng an energy
analytical model, you can either open the Revit model in DesignBiid®righ the plugin (method
3) or export the model to DesignBuilder usthg Use Energy Settingsption (method4).

To create the EAM follow these steps:

11


http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-89B09D35-4CDE-458C-AFBD-492FCDB66E9A
https://www.designbuilder.co.uk/helpv5.4/#Import_3-D_CAD_Data.htm

oy DesignBuilder
DesignBuildeRevit¢ gbXML Tutorial

1- Open a 3D view of the model.
2- Create an energy analytical modbsi clicking on thé\nalyzetoolbar tab on the Energy

Optimization panel click on th@reate Energy Modeton. g '
Optionalsteps b adjust energy settings and update tB&Mbefore exporting it:

3- Clickthe Energy Settinggon to open theEnergy Settingdialog
4- Check andlangeanysettingsas required See detailed information in thEnergy Settings

dialog sectionbelow.
5- If you make any changes you musidate theEAMto reflect the changed setting3o do

this delete and recreate it

Energy Settings dialog

The energy settings control the behaviour of the energy model creation. They also control the
optionaluse of additional information specified in tiRevitmodel, such as material properties and
thermal space properties. These settings are used the same way regardless of whether you are using

the Plugin or manual export/impart

To open the Energy Settindmlog, click Analyze tai Energy Optimization panel (Energy
Settings).

-
1 ' Energy Settings &J
Parameter Value |
Energy Analytical Model
Mode Use Conceptual Masses and Buildin
Ground Plane Level 1 Living R,
Project Phase Waorking Drawings
Analytical Space Resolution 2000
Analytical Surface Resolution 2000
Perimeter Zone Depth 4572.0
Perimeter Zone Division Fl
Advanced
Other Opticns l Edit... ]
How do these settings affect energy analysis?
oK | [ Cancel

When performing the initial energy optimization, you do not need to change energy settings. Learn
the overall paradigm dEnergy Optimization for Rewefore changing the defaudinergy settings.

12


http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-36B2F66A-E423-4D9C-B266-3ABA57573F4A
http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-A77EF18D-0EB8-47D3-A653-6370D9F1374A
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Note: The instructions in the online help assume that the Energy Settings dialog uses the
default values. These are the default settingsRawvit2017and latermodels. If you have an
older model or have previously used Energy AnafgsiRevitwith different settingsyou
shouldreview the online help to learn the impact of these settings.

Mode
Revitoffers 3 modes for creating the energy model from the architectural model. For all cases,
however, you should use the default modése ©nceptual Masses and Building Elements

This mode does not require that the architectural model include both conceptual masses and
building elements. You can use this mode when the model contains only masses or only building
elements. It also supports a xof the 2 types of elements, which is useful when performing energy
optimization using thé/ixed Design methad

The other modes relate to legabghaviour They are provided only to support older models. Some
advaned energy settings relate only to these legacy modes; those settings are unavailable when the
mode is set tdJse Conceptual Masses and Building Elements

Ground Plane
Specify the level below which the energy model surface is assumed to be in contadiengfrotind
for heat transfer.

For a building where the ground floor is partially underground (for example, built into a slope), use
the level with the most exposure as the ground plane. The differences in the resulting energy
analysis are typically fairlyinor.

Project Phase

All building elements and/or conceptual masses assigned to the specified phase or an earlier building
phase are included in the energy analysis. Elements and masses assigned to a later building phase
are omitted from the energy analysis

Analytical Space Resolution and Analytical Surface Resolution
TheAnalytical Space Resolutiparameter and theéAnalytical Surface Resolutiparameter provide
important information used by the algorithm that generates the energy model.

The default values for these parameters provide atimum balance between energy model
accuracy and processing time for m&svitmodels. However, becaustevitmodel size,
complexity, and quality can vary widely, you may need to modify these parameters to provide
greater accuracy or to reduce processiimge of the energy model, or both.

When you increase the values for Analytical Space Resolution and Analytical Surface Resolution, the
processing time required to create the energy model is significantly red@mtlersely, Wwen you

reduce the values fahese parameters, the processing time required to create the energy model
increases.

Reducing these values does not necessarily result in a more accurate energy model. For example,
while a lower Analytical Space Resolution value can result in smallebgayeenRevitelements, it

can also lead to the omission of some analytical spaces due to gaps between architectural elements
that were ignored at the higher setting.

13


http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-D70A2D2C-1861-4D5C-B565-37AAE8D549EE
http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-A68ABA83-4B82-4EF7-AF6B-38EADC36794E
http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-3FAD7687-575C-43B4-B21A-D6085DF72912
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Experiment with different values in various models to understand how these parameteks $ee
alsoAbout the Energy Model Creation Proceskout Spaces in the Energy ModahdAbout
Surfaces in the Energy Model

Perimeter Zone Depth
Specify the distance to measure inward from the exterior walls to define the perimeter zone. This
setting should always be used in conjunction with the Perimeter Zone Division setting.

Thecore of a building has heating and cooling loads that differ from the perimeter because it is not
directly exposed to external weather conditions or daylight through windows. A typical perimeter
zone depth is 145 feet (45 m).

Setting the perimeter zondepth is a valuable part of automatic thermal zoning, especially for
buildings with large open plans or for early massing studies. For more informatioAbsaé Spaces
in the Enerqy Model

Perimeter Zone Division
Select this option to divide the perimeter of the building (excluding the core) istyete thermal
zones. This setting should always be enabled when the Perimeter Zone Depth is greater than zero.

Perimeter zones result in more accurate energy consumption estimates. For example, in the late
summer afternoons, a west facade may encountgasheat gain while the east fagade does not.
Perimeter zoning allows energy analysis of these perimeters to be handled separately. For more
information, seeAbout Spaces in the Energy Model

14


http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-DC9ECEA5-4646-4124-9226-A1FDE9D9BA38
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5. Preparing the Analytical Model by Adding Rooms

After usingRevitto create an analytical model, you caither export the model tdDesignBuilder
directly in Revit usinthe UseRooms/Spaces Volumesption (method J) or through the plugin
(method 2.

Preparation of the Revit analytical model is cruciah® success dhe transition processThe
analyticalmodel is based around the definition of rooms which are superimposed on the underlying
Revit architectural model. Any gbXML subsequently generated is based on the analytical model only
and not on the underlying Revit architectural model. It is usuallgiptesto create and make

changes to the analytical model witht modifying the underlying Revit model.

Defining Room s

Room s

RevitRoorrs maintain informationon subdivisions of space within the buildingn simple terms a
room could literally be a roomdm the actual building or in some cases a collection of real world
adjacent roomsRooms store values for a variety of parameters that aetisequent building
performance analysis such as volumes #drageometry of bounding elements.

Roomsareidentified based orboundingelements such as walls, floors, roofs, and ceilings. Revit
refers to these roorbounding elements when computing the perimetarga, and volume of a

room. You can turn on/off théRoombounding property of theseelementsallowing flexibility in

how rooms are configuredrou can also use room separation lines to further subdivide space where
no roombounding elements exist. Wheroy add, move, or delete roofhounding elements, the
NE2YQa RAYSyaAzya dzRIFGS ldzi2YlI GAOFfte&od

Note: An effectiveexportcan only be accomplished if all the areas in your model are defined
by the Room components in the building model and the entire volunteeobuilding model
is included.

The gbXML data exported from Revit is based mainly on rooms and their bounding eleéhhents.
DesignBuildegbXML imporimechanism identifies and converts gerooms irto blocks and zones.
Other building componestlike doos, windows and shadirgurfaces are created automatically as
well.

Note: RevitMEP uses th&pacecomponentinstead of Room maintainspacial

informationwS @A G ! NOKAGSOUOdzNE dw2 2% similarfuR wS A
independent components used for different purposé&ooms are architectural

components used to maintain information about occupied aré&pacesare exclusively

used fa the MEP disciplines to analyvolume.For the rest of this tutorial, except where
RAAGAYOlA2ya NS RNIrgys GKS GSN)a a{ Ll OS¢

15

a9


http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-3D8B61D3-38C6-4B8F-97E1-797A05F5C5AD
http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-48509199-F248-4B61-9DC6-CEFBE2E302F2

g DesignBuilder
DesignBuildeRevit¢ gbXML Tutorial

Room Boundaries

TheVolume of a Roors definedby limit parametersand RoomBounding Elementdf roomt
bounding elements occur within KS NI y3S 2F GKS NR2YQ&a RSFAYSR A
by the roombounding elements when computing the volume.

In Revit he Upper BoundaryUpper Limit, Limit Offset, Level) abdwer BoundaryBase Offset)
parameters define the heiglof the room.

Inthe exampleshownbelow left, the falseceiling is a roorbounding elemenat 2400 mm above
floor height It occurdbelowthe upper limit ofa room specified with 2700 mm height. In this case
Revit computes the room volume up to the rodmunding elemenaind the ceiling void is not
included in the analytical model.

2700
2700

W

2400

Gw22Y o02dzy RAy3é LINE Room Boundingroperty for the ceiling
elements switche®®N elements switchedFF

The false ceiling volum@dicated in whiten the diagram above lefty not included in the zone
volume which is shown in blutn this caseyou ouldturn off the Room Boundingroperty for the
ceilingelements to ensure that the zone includes the ceiling void volume within the main occupied
zone.This change is shown in the diagram abogaét.

Note: you can easily adeonevoidsin DesignBuilder to obtain the correct zone volume etc.

Defining the upper boundary of a room

Together, the Upper Limit and Limit Offset parameters define the upper boundary of the room.
The following figureshowstwo samples oRooms withthese parameterslefined

1 Room Zone As doubleheight andhas an Upper Limit of Level 0 and a Limit Offset of 6000.
1 Room Zone D has an Upper Limit of Level 1 and a Limit Offset of 3000.
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3000

200

Defining the lower boundary of a room

Together, the Leweand Base Offset parameters define the lower boundary of a room.
For themodelabove the defined parameters are

1 Room Zone A has a Base Offset of 0. The lower boundary of the room starts at Level O
from the top of the ground floor slab

1 Room Zone Das a Base Offset QR00. The lower boundary of the room starts 200 mm
below Level 1This allows the volume of the external floor slab to be included within the
volume of the roomThis is indicated bihe highlighted blue shading overlapping the
exterral floor slab element in the figure above.

Zone Volume computations

The volume computation for a space is based on its rboomding components and is calculated as
the area of its base multiplied by the height of the spac&énit, both area and volurreere
calculated to wall faces.

By default, Revit does not compute room volumésumustswitchond ! NS | Yy Rnthe2 f dzY Sa ¢
Volume Computationpanel undetthe Computations tab of the Area and Volume Computations
dialogbefore exporing your model(seeEnabling Volume Computations
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Computations | Area Schemes

Volume Computations

Volumes are computed at finish faces.
() Areas only {faster)

Room Area Computation
@ At wall finish
) At wall center
() At wall core layer

() At wall core center

The Revit section views below illustrate the effect of these settings on the exported DesignBuilder
model.

GAreasonly (fasterg = 2 f dzY' S / @piohddmborréctizéngsaare created ihe
DesignBuildemodel

OGAreas and VolumesVolume Computationsption ¢ correct zones generated in the
DesignBuilder model below

Level 1

Level O
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The Room volume defined in Revit shobédapproximately the same as the zone volume in
DesignBuilder.

Placing a room

It is necessary t@reate a Roorfor all spaces occupied and unoccupiefore generating the

gbXMLor to use the plugin. After you have placed room components in all the areas in a plan, you
canexport your design as a gbXML file to perform a load analysis of your mdes$ignBuilder
software.

In order D facilitate the visualiation of the rooms yowanControl the Visibility of Roonte make
rooms and their reference linesgsibleas well as£olor Schemes

= ==
2
1 Toilet Bedroom 11
P
Bedzrﬁomozm 1 ss.1msr _ 7
2752 SF Kitchen
32 m*
3391 BF
| ——
€]
T; 5_. { =1
Corridor
Im?
|
3 6
Bedroom 2 Living room
25 A 38 m?
2736 5F 4 3926 5F
Toilet
10 me
110.8 5F
UP TITRTIT T
Frrrrrrn
. ] i

You can usthe Room Separation Linésol to add and adjust room boundaries. They are useful for
designating one room within anothevhen there aren’t wallsin the sample above Room separation
lines are roorrbounding between théitchen, living room and corrad zones

Note: It is possible to place thBooms automaticallyn all closed bounded areds other
areas the room placement must be carried oognually.

Checking the Analytical Model

Before exporting to gbXMou should check fgootential problemghat might affect the success of
the transition procesdt isalsoimportantto make sure that the model is corrégiconfiguredor
export. We advse these checks on the Revit model before attemptiregexport

1. Check ReviRooms
2. Check individual zone volumes

These are described below.
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Check Revit Rooms

The firsttest allowsyouto verify themodelthroughthe Export gbXMidialog which can be accessed
from the upper right corneby clicking onthé gortgb a[ ¢ YSydz Sy im@uTheNP Y G KS
dialoghastwo tabs, General andDetails

On theDetailstab itis possiblecheck for possiblevarnings If awarningis displayed for the Room
you shouldcheckthe cause (see figurkelow), cancel and correct thproblemin the building model.
Review and correct warnings until all have been resolved throughountigelto avoidthe

problem carryngthrough tothe DesignBuildemodel

Forexample,in the figure below warnings the Room 2 andRoom 3are showron the dialog
details tab.

Export gbXML - Settings [EERE)
- | General | Details |
@ Rooms () Analytical Surfaces
= & Building Mode! -
=-E7 Level 0
£t 1Room
& 2 Room
& 3 Room
£+ 4 Room
£+ 5Room
£+ 6Room
£+ 7Room
£r 8Room
b £ 9Room
[ £r 10 Room
£r 11 Room
£r 12 Room
] il 3
[ Mext... ] [Sa!e Settings] [ Cancel ]

You can use thExportgbXML dialogo visuallydetect gapsetween zonesn the analytical model
You should generally aim to avajdps in the analytical modts ensure correct zone volumes and
adjacencies in the DesignBuilder mod&dr example in thenodel below you can see gaps (shown in
white) between the 3 floors of the model.

||
s &
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In this case the gaps were eliminated from the analytical model by using the steps explained in the
Room Boundariesection.

Tips

Ensuring Rooms are Enclosed

Rooms in Revit must havepeoperly enclosed regio'When Revit fails to identify a room as
expected the first step is usually toheck the surrounithg elements.For examplethe figure below
showsa case ofa nonrenclosed regin that was solvedy attaching the wallso the pitched roof.

Attached

Not Attached

Excluding elements from the energy model

Some elements should not be includasl part othe energy modelln Revit, you caswitchon/off
the Room Bounding parameter of many elements. In the exatmgi@vthe roomboundingsetting
of the structuralcolumnsshould be switched otb avoidseeing columns appearing in the
DesignBuilder model

Tl
|

Another example is showpelow where the ound columnon the cornemwas switched ofby de
aSt SOGAY3I AGaNB2Y 0 2dzyRioydid coBplex sua&as thaeRetgpiddel. S& RA I
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Before Fix

Room 2

The Revit model and theorrespondingdesignBuildermodel beforethe changewith the column
being a room bounding element.

After Fix

Room 2

| —

The Revitoom and thecorrespondingDesigrBuilder zone afterde-selecting the column as a room
bounding elementThe DesignBuilder model following the fix W& more accurate and because
there are less surfaces, calculations will run faster.

Merging Zones

It is possible tanergemultiple similarzones by switching off the elements between the Roonis.
the modelbelow, Rooms 3, 4nd5 have been merged into Roomby switching of the 6Room
boundingg elementproperty of the walls between themThe merged zone is shovimgrey in the
figure below This methods useful for apreliminarythermal zoningor large modelsNote in the
DesigrBuilder navigabr panel(below righ) just four zones were createdom this model
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File Edit Go View Too

i ‘D@E@W" ‘

MNavigate, Site

Ste Templates

BEERLY
=) Untitled

= Building 1
gm Black 1
Room hounding @ 1 Room
switched off for the . @ 2 Room
internal walls @ 3 Room
@ 6 Room
- Shading plane 001
7 Shading plane 002

Nested Spaces

GbXML does not currently suppaimestedt spaces, i.e. spaces wholly contained within another

space Itisnecessary to splthe surrounding roonin order to avoid the nested room problem. The

way thatthisisR2y S A& aK2gy o0St2¢T &2dz Glspitthdr Bftei KS aw2 2
this you must place a new room in the separated area.

s i T Room SeparationLine T

o

~

Room Separation Line

Export gbXML Dialog - Use Room/Space Volumes

When youchoose to export the model to gbXML using room/space volumes, use this dialog to
specify settings and to validate the analytical model before exporting it.
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r N
Export gbXML - Settings -5 [
General | Details
Parameter Value
Building Type Single Family =
Location Boston, MA
'?O Ground Plane Level 1 Living Rm.
. Export Category Rooms
I Export Complexity Simple with Shading Surface
= Detailed Elements
N Project Phase Working Drawings
Sliver Space Tolerance 3043
Building Envelope Use Function Parameter
[
< = 3
Next... | [save Settngs| [ Cancel
L

To open the Export gbXML dialog

Open a 3D view of the model.

=B
HML
Click File tab* Export» @(ngML).
Inthe Export gbXML dialog, selé¢se Room/Space Volumes

The Export gbXML dialog displays.

General tab

Building Type Specifies the type of building according to the gbXML schema 0.37 (similar to
ASHRAE).

Location Specifies the geographic location for tmedel. The location establishes the climate and
temperatures used in loads calculation.

Ground Plane Specifies the level that serves as the ground level reference for the building. Surfaces
below this level are considered to be underground. The defaudl lis zero.

Export CategoryDetermines which information is to be exported and used for
analysisRoomsor SpacesThis setting determines which parameters are available on the General
tab, as well as the information displayed on the Detalils tab.

ExportComplexity Specifies the level of detail provided for openings, and whether shading surface
information is exported. Shading surfaces are surfaces that are not adjacent to any space, and
include surfaces that create a solar obstruction. Simple complxitged for heating and cooling
loads analysis.

o Simple- curtain walls and curtain systems are exported as a single opening (without individual
panels). Simple is more appropriate for energy analysis.

o Simple with shading surfacessame as simple, but witthading surface information exported.

o Complex- curtain walls and curtain systems are exported as multiple openings, panel by panel.
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o Complex with shading surfacesame as complex, but with shading surface information
exported.

Shading surfaces are nassociated with any room/space (roof overhang, fstending wall).
o Complex with mullions and shading surfacesame as complex, but with mullion and shading
surface information exported.
Mullions in curtain walls are exported as shading surfaces. Aesiamallytical shading surface is
produced from mullions, based on the centerline, thickness, and ofetéhgs
Detailed Elements(available only wheB&xport Category Room3

SeeUse Detailed Elements for Material Thermal Properties

. Project PhaseSpecifies the stage of construction to use for analysis.
Sliver Space Toleranc8pecifies the tolerance for areas that will be considered sliver spaces.
Building EnvelopeSpecifies the method to use to determine the building envelope.

o Use Function Parametefdefault) This method uses the Function type parameter of walls,
floors, andbuilding pads to determine the building elements considered to be part of the
building envelope. If a wall has one adjacent space, analytical surfaces originating from the wall
are classified as exterior surfaces. If a wall has two adjacent spaces amdtiisn is Exterior,
Foundation, Retaining, or Soffit, analytical surfaces originating from the wall are classified as
interior surfaces. If the wall's function is Interior or Core Shaft, analytical surfaces originating
from the wall are classified astémior surfaces, regardless of the number of adjacent spaces.

o Identify Exterior ElementsThis method uses a combination of f@gsting and floodill
algorithms to identify the building elements that are exposed to the outside of the building, the
building envelope. Analytical surfaces originating from the building elements in the envelope are
classified as exterior or shading surfaces.

Building ServiceSpecifies the heating and cooling system for the building.

Schematic TypesSpecifies the constructiorgpe for the building. Clic to open the Schematic
Types dialog, where you can specify the materials and insulatizal(l¢s) for the building.

Building Infiltration ClassSpecifies an estimate of outdoor air that enters the building through leaks
in the building envelope.

Infiltration can be specified as:

o Loose-0.076 cfm/sqft for tightly constructed walls.

o Medium-0.038 cfm/sgft for tightly constructed walls.

o Tight-0.019 cfm/sqft for tightly constructed walls

o None-infiltration is excluded fromthe calculation of loads.
Export Default Values(available only whekxport Category Spacep

Exports usespecified values as well as default values for People, Electrical Loads, Occupancy,
Lighting, Power Schedules, and Construction Types. Cleapthis to export only usespecified
values.
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Details tab

When you set Export Category to Rooms on the General tab, the Details tab displays rooms in the
model. Select an item in the list, and use the Highlight, Isolate, and Show Related Warnings tools to
inspect the item.

When you set Export Category to Spaces on the General tab, the Details tab displays spaces and
zones in the model. In addition to inspecting spaces, zones, and related analytical surfaces, you can
change related settings. Séévout the Details Talspecify Heating and Cooling Paeters for
SpacesandSpecify Heating and Cooling Parameters for Zones

It can be worth testing various of the above options to see which provigédst translation into
DesignBuilder format.

6. Example Cases

The example cases belawe the sameac_basic_sample_project.ngample modeprovidedwith
Reuvitto illustrate the overall Revit to DesignBuilder transition process thrdlgte different
methods:

1 Example E Revit Plugin (Simple with shading surfaces)
1 Example 2 Revit Plugin (Complex with shading surfaces)
1 Example 3 Builtin Revit gbXML export
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Example 1 - Revit Plugin (Simple with shading surfaces)

In this first example the DesignBier Revit plugin is used with default settings to load the
rac_basic_sample_project.nrhodel that is provided with Revit installations into DesignBuilder. The
example shows some preparatory steps in Revit to ensure correct goXML generation, use of the
Plugin and some minor tidying in the resultant model in DesignBuilder. It also demonstrates how to
set the Revit material and construction thermal propertie€nsurethat they areaccuratelycarried
through into theDesignBuildeenergy model.

Stepsin Revit

1- Open the Revit sample modelc_basic_sample_project.nftom C\Program
Filed AutodeskRevit 2018Samples

Arch Link Model.nvt

E} rac_advanced_sample family.rfa
rac_advanced_sample_project.rvt
E; rac_basic_sample_family.rfa
rac_basic_sample_project.nvt I
E; rme_advanced_sample_family.rfa

rme_advanced_sample_project.rt
E; rme_basic_sample_family.rfa
rme_basic_sample_project.nt

E; rst_advanced_sample_family.rfa
rst_advanced_sample_project.rvt
E; rst_basic_sample_family.rfa
rst_basic_sample_project.rvt

Err Technical_school-current_m.rvt

2- Unselect theRoom Boundingsettings forsome components:

Round columrat level 1

Properties x el
< r M_Concrete-Round-Column with
Drop Caps -
M_1000
IStructuraI Columns (1) v] Edit Type
Constraints Ao~
Celumn Location ... (B-2(1500)
Base Level Level 1
Base Offset -1800.0 o -
Top Level Level 2 E Il
Top Offsct 1000 ] 2
Column Style Vertical g
Moves With Grids  [] e - —
|Room Bounding {7 |
Construction A A £
Show Drop Panel D 2=
Show Capital i} o -
Materials and Finishes A
Structural Material iConcrete - Cast-i... D Room Legend
Structural ]
Enable Analytical .. :[7] P Bath
Properties help Appl D
' e
P_roJ;jc:t iri::e[;mra:_baslc_samp\e_project.rvt x D Kitchen & Dining
- Floor Plans . Laundry
Level 1
Level 2 D Living
Site
£ 3D Views 3 . Mech
Approach D Calculating...
From Yard
Kitchen .
Living Room
Section Perspective
Snlar Analusic
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Internal floors

Ceilings

Internal walls
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